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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ignitor for an 

internal combustion engine capable of igniting the engine 

by generating ignition signals even in a such state that 

the rotational speed of the engine is low and the output 

of a cam angle sensor cannot be recognized. 

SOLUTION: This ignitor for the internal combustion 

engine comprises a pulse identifying means 6A \ : 

identifying crank angle pulses generating while a * >: 

crankshaft is rotated two turns with reference to cam y. J^^ v ' j , $ 

angle pulses generated from the cam angle sensor 5, a \X^^\ -+ "jV" ' ; ,< i\> H.^™| 

stationary ignition signal generating means 607 • .v^r&r&^L, ■ ^ 

generating ignition signals for each cylinder of the engine H b^^- H 

by using the series of crank angle pulses identified by 

the pulse identifying means 6A, a pulse identifying means 

6B identifying crank angle pulses generating while the 

crankshaft is rotated one turn with reference to the 

crank angle pulses generated by detecting the edge of 

the specific reluctor of a crankshaft rotor by the crank 

angle sensor 3, and an extremely low speed ignition 

signal generating means 610 generating ignition signals by using the crank angle pulses identified 
by the pulse identifying means 6B when the engine runs at a very low speed at which the cam 
angle pulses cannot be identified. 
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■nm&(D7 7 y^^^;i/7|ci ►> y ir y h $4t,S 7 y y ^7 a yT'UlK^feiioTV^T, 

[0 0 4 1 ] 

77 .Mw-^3£4EiniSg 6 0 4 «\ mX.ttl£.W&.<n>-t) M.ft^tV^Z. «t 19 ir y h ^ffitt<75 
77^^^N°yW^(C J; «9 y ir y h ^tLS^ !J y 7°7 C3 y 7°®Sg*^ /«C o X V ^ , jEfiH*fe<0* A 

[ 0 O 4 2 ] 

•^-Y^ D7"Dt7t6 o 1 (4 S -?:coROM{c:fE1SU7c7°c3 A^UfftSI irf-J: ?> 
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, @2|C^L^l<D^7V^ff-tMJ¥S6 O 6 SS^M«?S6 0 7 i 
v "7 ^ ? m^Miti^tk Q O 8 t. ^ 2 © ^ 7 y ^ ffi-tlSBiJ^-® 6 0 9 t , ifil^ 

[0 0 4 3] 

^^^m-i-^i^s'Ji-s^^-r-fo^ . m'mm^ikm -$§-3£3e3M£6 o 7 h ssi 

co^ ^^-(s-5§-|§5S'J3MS:6 0 6 tdi ymftiZtvfr— m<W =7 ^ ? m^frhWfhth^ ? 7 > 

[0 0 4 4] 

*fcS^^ ^^^m-^-^tU^^e 0 811 ^ 7 ^^«-^f§^(Hl5# 6 0 3^5§^i-^>— ® 
CO^ 7 ^iXs-i-*^. ^7>-^l4o-^ 2(7>{dic75 1 ocr>D 7 ? ? r 6 C0ffi5!R^! {dfg ^ -f 

^ 9 >-^"ff -^BttB'J^ia: 6 0 9 *2fl^ 9 V^m-^-^ttl^^^J: 9^tti$nfcffi21S^ 7 V 
^m-^-S6^S2P(- LT^7 ^^*h*S 1 EHe-rSPBUc^ 6 0 3 3&S3S£ 

[0 0 4 5] 
[0 0 4 6] 

^ a^a-tr 5/-9- 6 0 1 (i ^ -f -v frmZ-X 1/ ^X „ ^ 7 Sn(DiI± 9 7)^{±j£ 

9 *x-<7>B#wsr^ ? is m^-^QEmmT a t uxtt-syux^So 

[ 0 O 4 7 ] 

m2{£^u;fc#^S&«/*-?-«>fc«>K:-*''f ^ p/p-tyte o l ^H^t^7°p^7A 

E)6f±El4 (D) *7cf2E)5 (D) tci;^ Ufc 77 A|f# S cmCOSz_k <9 jJStfetH £ tbS 
tT^n^>7J Aft-^-SlJb 9 fiJ 9 =^>-X, w CO/U— ^>-Xf4^ -7- 5/7° 1T'7 7^CM 

S E TSr 1 td-fe y h ^ry 7*2 t*77^CMF L G 3r 1 Idi? y h UfcflM -f >vu— 

[0 0 4 8] 

E7tt v El 4 (B) *fc«ID5 (B) IdT^U/c^ 9 ^^fS-g-SnOScT^ t) T^f&tti £ 2t 

PbI i: bXSc^i^AyX^^-r^o HtJUJgE^ii A/fcH^F^ T 1 £ L , ^[Hlgc^iZvA/fcHfflF^ 
^T2tt5„ i^fc^^T'7T7 7 s 2[cfc^^T, H&ElSg^-^Ay/cH^F^THc:— m&mWca &m 
^^y^3X^0S?^^A/fcH^F B TT2^Q. . tiJ; 9 t>Sv^^*^- > t £ iJ^i--5 0 -to 
T2>a ■ TlX/^t^J^nfct^, -^ft*?*?, <^IeI$S4e1 Lfc^ 9 ^^fflt**** 
5p^7>^^{W-§- (U 9 ^ ^ r 6 ^^ttJ UX5S^U/c^ 9 >-^ft"§-) X^V><b¥U?iE^tb7ci: 
SM&ftJ-b L-^VN-C^-r >-/U~ ^^(d^'J^-r-So 7fy7'3T*T2>a -TlXfo-5 

r 6 Sr^lttJ UXIS^feUfc^ 9 Xfo 5 <fc $ ttfc i: # tc f4 % 7r y7°4 (di^A/ 

T7 9 i^'CMF LGA S 1 td-tr s/ h $nXV^75^*^Sr*"J^U, ^WgfCMF LG^KJl 
•fey h ^tbXi/^^v^^U^^ixfc t # tcfi. 7r5'7"5 {ciiA^X^'/u^^-^-^ 0 h: L.£l& 
* ^lslZ.m.m-i-Z) 0 ifc^fy7'4T7 ^CMF LGiil td-fe y b $tlT^5 
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k¥HM£tLtz t # IcJiT.-r- ;y 7°6 1^1X7 7 ^"CMSET^l (dir h ^^X^SA* 

L-^V^X'^ WL— ^^c^'J* 77^'CMSET^i (cir -.y h ^ttXV^S £: # 
fi7^ -7 7°7 -e^^/w^^:-^-^- 0 i: Lfc^ V/i — ^^(c^'Jft-r^.,, 
[0 0 4 9] 

E18«U ^7>7<ftSn ( n = 1 , 2, 6) (D ^tL^ffh<DtL±. K> frWitt, £ tl Z> & 

lZ.mft£i^Z>? 7 > ^ m-*§-3i_L <9 t'J 9 ii^A-— f>T\ r Ofij 19 ^^Xf4. 7.7- 

-.7 7° lt£:Jo^X. ^ >-^"(S-^-c75AlJb 9 (cotf Z>s</ls 7.#-*§- (i4B&t>*il5Bt/TLfc 
7 7 \%%<OtL±.K) (cM^ixXV^*-^-) 4- 1 7t'ft-< y ^ V h U % 7 7^ ;y 7°2 M:Jo 
v^X^-Stt-^nTc^A^^-^ 1 -efr&fi^fr&mfe-t&o ^:(D^^<ju^^^t 1 -e^ 
<^<t #(C{3:7^ 7 7"3 l^frL, ^-r-^iiitiTJ^vhUXi/^^^ v^m-^-o^S^PpSIPl 
Ta (El 4 B^t/E 5 B#BS) ^K^i£^Xf£7Fi--5 0 T^t 7 7"2 Tvn>7>#^^ 1 T'fe 
3 t^ij^^n^ct #trte s 7^.y7°4 f^iiA^X. 77 M%^(D^l±.K) fr&itil£fit~t 1 
{C-fe^ f-^ll?)777'CMSET^OIC!Jt7 h U fc ^ 7 7 7 7* 3 l^tTi" = 7 7 77' 
3T^7 zs?m-%rV>¥&4ElBimT a Srtfc^Ufc^ 7r 775 tSlrLTTj Aff-f©i±D 
^^tt}$n7ciir #{c 1 (Cir 7 h ^tL?>777'CMF LG^l T'fcS^A^J^tS. r. 
W*«Jj£ 7 7 7'CMFLG^lT'^^iflJ^$^yct^(c:ii, 7.T 7 7°6 (ciS A^X 

s</U^3£r-%riZL X Z>WH&7$iffl$P (El 4 ) Srffto^. 77y7'5T77?'CMFLGi5lT*35 

5 t^J^$n/ct#(^fi, ^7 i 7 7°7^iiA,X^N/w^*-§-{c:J:^^S-fl!iJ ; (® (El 5) ^^t^ 

[0 0 5 0] 

77^ y/6 ^fcfi^T^ y7"7 «:3*?TL,*:ffc, 7f 7 7 8 l^ff LT/^^St^ 1 2X 

lz.m'B-tZ>o ^7j-7"8tv^ff!jSi 2Xfe5 t^J^^ttfci: ^(CKi, 7T779IC 
iiAyX7 7 7*CMF LGlrOl^7 y T b/c^-f y;W-f-y^Hft5„ 
[0 0 5 1 ] 

</^-^{Cfi N EJ4 (D) (CLiMX^UTcJ; 5 (C177 ^ScmA^^U^Wc*, E) 6 Ict?: 
Lt^-f-yt?7 5 7"'CMS E TWCMF LG^l tci? 7 h r t «/«£V\, 

[0 0 5 2] 

r CO^figXfis S2p^ ^^^fS-^-c^STT 1 ? ^t^tti$^S®^El 7«7777'4T'CMF 

lg^s 1 ^^^tmm^n^f^nb. ^ r 7 7 5 $ titi?p^ 7 ^ 7 ft t (S6) <d 

STT 1 ? t0(DS^-Wlte>H5„ *7c#c<7>7 7>^{W^SlcD^J^^Uj£H7ci#tc 
El 8 (DA f 7©7T77l x*s<^^mr J ?tfr 1 t £ *K 77775t*CMF LG^l X& 

U#vMSt-iSU^v^1glX«:. ^,w7#-5§-;e>s 6 ^^^>*XIr) i7)\^i9 3g$;^LX®i&3M 

^ij^^fr^n^o 7 >^ft -^-c^aet'p o (nm-^-tfttztitz'&i? ? 3 6 0 

0 EliSLTSt/S*^ 9 >"7<f &<DtLT K> ri s tfcttJ$;ft-5 tB7 O^t 5 " 3'7"5Tv^#f 
^Ol^l^ixSo tSct, * A a* L#vMttfditL7£v^-8ixra:, El 4 tciTp U 7c J; 

9 fd x /NVW7,ff 1 frl^L 6 }c «fc Z>mi&TMffl$9tf?fZ>tiZ> 0 
[0 0 5 3] 

HI 8 (D 7s r 7 7 6 T-trfe^5 IflSIM^-Cli, El 4 (E) ^^UfcJ:5l-, 7 7>^$4 
AS 3 6 0° lalte-f-SRfJ^^^-f-S— 3S<£>7 7 V^m-^-S l/j^L- S6&^VV7s#f 1 / I ^^^L 

6 tct tJgfssuux, ? ^ >-?m^si(D&±y x—-fcmffi'$\mm*-^ -y=?- 1 o i s-^-yt 
nuci-r^ r t i "7 m i mi^o^Tk^-Yyi- 1 g i (c— t^m»tc i n^^b, ^ 7 ^^-ft -^-s 
2co3tjz "9 -x — i^mistcffiiji^pffl w 7^101 ^^-7^fiii-i--5 r t (ci j; 9 m 1 M1fJco,^y< 

="f/H G 1 co — ^mirtE^r^W LT,fiy<=>^;w 1 G 3 <o ~ => /KC^AfflJSJ'Sffiii ^5S^fe 
[ 0 O 5 4 ] 

7<7" 7 7°6 iZ-tStf Z>mi&&ffimT:-l-±T2ifc. E14 (F) Id^ti^lCl, ^7^^ft-5rS5 
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<D±L_tK) x— frmmffimm*^ -y^i 02 ^^■^^mi^L.xm 2.m.W\<DM,-x^^ ^ 1 g 2 

(31— ^11^ I 122rv5fcb, i> 7 >-^m-^-S603iJ; <9 X— Ikmtfimmffl * 4 102 £r;d- 
^^ftitc-r^ i t M «t <9 W, 2&Lffi<D&ik="{ /U I G 2 co— ^a«fE^^I*frU-c,^A=>-f 1 
G 2 C0-^=3-i-/Kc^^ffiKmi±^%^$^:S o 
[0 0 5 5 ] 

*yZ?°6 Mfctt^^iS^ftiJ^XiiMM, El 4 (G) \Z7jk-t£ ? [Z^ ? =? >-y-m-£rS3 

(DtL±.K>-c—tKmm,mmm^^ y^-i 0 3 &^>-wmiz^xwi3nncD&y<=>^ ^ 1 g 3 

iz—lkmffi, I 13Sr^U, ^ 7^^-ft-^-S4coir_t'9 X— ^«»J^ffi^-T -y^l 0 3 Sr^- 
^^^Itc-rs rtia 9 |g3^ffico/£jA;=i-f 7U- I g 3 co— ykm-tft&mWrlsX &i><=>^ si- 1 
G 3 <D~fr^^ ;u\c&y<m^mj±%:?gtk£i£& 0 
10 0 5 6) 

[0 0 5 7] 

Ii©0giiI^±#LTAAft/^7^ U#vHjt iC^li-S 121 6 C07P— 

f->T'7 7/CMSE T25.t>*CMF LG^l Mir y h £tu£> J; o {C/«CSo ^<D4^^X«, 
^^.{t-^-Scm^^^Ufc^, El 7 =}-^(D^ ; 7- y7°3 X&m^ 7 > i> fS-H-astfcfcH $ n 

fctf IC, ^T77 , 4St>'^T j'7 , 6T*77^CMFL GSt/CMS E T 1 Xfo & £ ¥U 

X-^/u^f f ^ i k£fiZ> 0 ^com^-v^ •yy 0 2X'y<^^^-^-^l{^mi^^^tmm$tv^tz 
i6^ry7°4t*77^CMSET^O(cyt^ b £n-5 0 -t CO^EI 8 CO;* 7 1 y y* 5 Xf*:7 
7^CMFLGiUi:fiJ£Sn5fci!>, 7 7" 7 (^ff LT^^JiP^ff bix5 0 i8 

CO ^.7=" 5/ 7° 4 "e7-5 i>"CMS ETiS OCDty b $*Lfc1£fi, E) 7 co;*^ 3/ 7° 7 ^Hfr£ 

Jx5 r. <t te&Wcio, El 8 co /i— ^^^UtTSH^Stc-to^T 1 1 -cv-*/u;* l 
2tt-w y^y^vh £*u ^<om\z.m 1 ^.fij^vNU^s^ftico^^sy^^tT^ttSo 

El 8 CO ^-r- jy?" 8 X's^sV-^m 755 1 2 K: 4$ L.V ^ £ <t , 75/CMF LG^Ot 

^ !) T $tL^f^at>, El 7 CO^t" 7 7"5 7}5||^T.$tLT^<7U^S-^-7)5 0 Cl^jxi. t£oX, 

[0 0 5 8] 

r co^^J^Xti. El 5 M^UfcJ; 5 M. ^7>^W*S7 2 0° laIte-f--5raM3S^-t-S 
1 2j@©^7^^ffif-Sl, S2, S6, SI, S2, S62COHJz 9 Mtt L-fc 1 /«CV* 

Li 2 co-^/u;**-5§-/!)>ib#^ 7 Lt, #^fRomienfi<o^WU::J©tt«> 

iE^co^^iSXco^^A^fTfe-ti:^ r <b (d J; 9 , ^TA^lto 
[0 0 5 9] 

&mn&Mmxte. ei 5 (e) mtt: ufc j; 0 m, 7©^7^^flrtsi©s 

Jb9 X— <^«»5tE©J^Pffl^-r yf 101 r. t (c J: 9 jftjJo^'A' 1 g 1 M— 

^*#ft^#SEL s ✓^u^S-g-^S 8O7 5 V^{W-^-S2C035l_h 9 7?— JJfeUgfE^iJ^ffi ^ W y f- 1 

o 1 ^^^t^tc-rs r t M«t 9 ^^ca-fyu i g 1 co— ^mM?tmm\s-xw, i ^mcv&x 

[0 0 6 0] 

3c7cE!5 (F) t^Lfcipt, s^is^&^&l 1 7^?flS-%rS5<05L±.K>-C—&. 

mmurnm^-^ -yf-i 02 sr^ytittsr <t M«t t> ^^^-f /u- 1 g 2 ^—^m.^^m. 
u N ^^u^s-s-As 1 2co^ v^^m-i-s6co3t_h'9 x— ykm-Mfamm*^ y^-i 02&t 

7ttitf5r tldi t) -■£:*:=■ 7U I G 2 co— #:m#fc£r^l#r LTf 2 ^.M<o^jA:^r^Tfc>-e- 
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[0 0 6 1 ] 

KtC. El 5 (G) U7t X 0 ^Vl^S-S§-^ 3 CO^ ^ -*§-S3CQ3i_k 9 T— * 

«aE»JWffl^'f tf^-l 0 3 ^^-^^ftgjw-r^ r t \^ «t 9 t£j^c=^/u I G 3 (r— t^mtfft^tfft 
4^fl8tci-S r t l^J: <9 M.^=i^;u i g 3 <o— ^kmm^mm LTI 3 ^fti^-S^ -5 

o 

[0 0 6 2] 

(is Ml^ J; ? t^<D;? 7 ^^^©iT ^filt'^lrff ttfcBa<o|p]ifisiigg 
<fc 5 t£ Steffi SrSSIIU «*3*Ufc./R^cffi«*s«lffi$ttfci: ^ittJSffl^^f 

o 

[0 0 6 3] 

El 6 8 fd^UfcT/^=f D X.MJ: J; S^-^lcte. 121 6 ICtt: Lfc/u— fyi % El 7 

bfc/w— v EI8 0/1 — T-lsOX.T'S'-T'l , 2, 4, 8 2S.t>* 9 t «fc "9 . * Mm 

[0 0 6 4] 

*7cEl 6 <7}yW— ^^i|U8 -^7°5^I>*7 itCiD. I 1©^7 is 

i^x K>m&i^ixti—m<o^ =7>-^m^r i^vnli 2*sft*nfc^ ^>'^^# 

co m.x. m & %L-i- z> mis &m&. £ *l £ o 

[0 0 6 5] 

>-:Ma^§-7>£>, ^ 7 >^$*p- ^oftfeo 1 -oc^ y =r ? ?<Dmy&ftlz.m ^-rs fs-^-*s $r=fir-r 
& ^ 9 ^te-s-srsap^ 9 ^m-5§-<t u-c^m-r^>s2ii> 9 >-^fflr-^-tftttj^s 6 o s 

[0 0 6 6] 

^fcEl 6 coyu— f N |g] 7 <7}^-7" y 7"4 , 5 i: HI 8 CD^^ <y X l 2 t J; (9 g2JS 
[0 0 6 7] 

#iWi£.fc 9 t><ftv*rt^»BBO«{6i£B#l::jB2(D* ^>-;Mf -RISES' W£ 6 0 9 m J; 9 fgfeS'J $ 

o mnf%£thz> 0 

[0 0 6 8 ] 

"t - 2>'fW-^-it'ISr^"-f--5 ^ 7 >-^"(h-^-('^^ L,. ^7 ^.^^^/u^. $r7J d — ^ cr? y ^ y com 
fi, H3(C^Lfci9t, * A^-tr V-y-5 TjS^S^fei-^^^^^NVu^ ( v si * fcfi Vs2) 
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IS^-r^)^®B#^^<-(B^-^^^S:6 0 7 t, ^ ^ ^-y- 3 j&s ^ 9 — ^ cote 

co 1 oco V 7 * ?(D^- viS&mtii Lfct #Ki3S£i-5^ 7 V^^"?/i^£-S2pld LT^7 
^ttu&s 1 IaHei-?>IWt-38^i-S— ilo^ 7 ^^^^^v^SrBSgiJ-rsSg 2 co^/w^fSjSU^ 
I&6 B *A^-fe^-^5CO^^{j£^u#V^J; 9 ^j&V^^^^cO^E-l&^H^lr^ 2 co^ 

o^Tf^:I^McD#m^co#m*Tmo^ 

# j± m & m v <» x \ t a n r> m i - rb * $ tt # v \ 

[0 0 6 9] 

IH 2 td^ Ufc^iJX'fi. * A{S-JMB£IhI8& 6 0 4 <t$g 1 CO:? =7 isfilm^Wm^WlG 06t 

id j; <o m 3 coig 1 (Ds<;is*ffi%t\*£mfrmj££tv. ? 7 i/?m-%-?&*ktE}%&6 o 3 tmw? 9 
^^m-^-^ta^me o s ti2©^ ^v^-fs-^-BSsij^se 0 9 <ttcj; 9, m 3 cogs 2 <zv? 

[0 0 7 0] 

-kfEcoiotd. ^ 7 >^ $4^ 1 H^i" SP^l-Sg^i- 3— 3Sco^ 9 ^ Sr, 

# fcv ^ t # (d , co^ 2 cDs<;is^mftl^m 6 A {d «fc t) !&S'J £ nvt ^ 9 >- ^ ^S^u;* ^-ffl^ 
T^^cft-^-S:*^*-** J: m 4 Ufc i b (d, flSilro«<Sigu#^* A 

[0 0 7 1] 

* A-fty</^S:fBB»i-s r t *s-e#/«cv^«8T?fi, ^P^coiE^co,£^fiz:^xco,£^co^ 

^ Effico,^&t^b3 6 o° Mfrtcm&.ffm<Dmn<D? ? ^^^umxmx^^m^E. 

^X^^s^e^-rscofi^A^y^^SriSBSlj-r^r t ^tr#^v^^co^|{&il^fCO 

^ x* & ^ fc io % ^comx^izxz&^zf^^eimm^mmmMfcxihZ). 

[0 0 7 2 ] 

in 5 i^Tjk istz x o id, ^ ^ 2(Hife-r^ra ( nit'f ^^<dt^) ^m%L-tz>—m 

[0 0 7 3] 

OCO y 9 ^ P r 6 CO^m^^ltilCO y 7^ ^ r 1 ^^L r 5 COlM^i £ 9 t>*# < UTV>-5 
^ s 1 oco y 7 9 f r 6 C0^5(E^ £rfd!CO y^i>^r l^V^Lr 5 CO^lfll^ X Y) < "f 

5:t(;J;otW7 v^^^u^roBaausrfT 1 ^> 0 

[ O O 7 4 ] 

JhfSco^JS^^-C-fi. ^ yy^in- ^fcfiSf-tS y ^ PJBlXJ-Jj AWjo — ^ iciggrts y 

[ O 0 7 5 ] 

±m<vmMMmxi-±. ? ? v^wa— ^icigtts y 5 ? # <n&n&wm<Dm%i».m<D 2 
u< ux, #^«ii*fj£t 5 y 7 ^ ^ w@e*iS](oafiwii y ^is^aj ^ 7 y 
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[ 0 0 7 6 ] 

[ElSc^^^t^] 
[ 0 0 7 7] 

[ei i ] ^^m^mmmmco^— K^TcDw^^^ufciiisgEi-cfoSo 

[ei 3] ej i (Dmmmmco^mn^ , ? wy^-tyy-mx vmi&zftzmmm^i^ 

[El 4] El 1 tdT^ U/'^ife^SMtdjoV^X^ ^uU^XNVV^^U^rVxjjtJ; 9 ^-(JSv^figJ-feS 

t # w^s-gi^m-^?^^ b/t^^El-efo^o 

[El 5] El l i::^Lfc§li;!«figl£:}o^-r, ^ A^-^a-^ & U# vME^-hl-^ £: # 
co«-$|5cDja-^-?KJ^^^ U7ci£ff2EIT*;fo£ 0 
[El 6] El 1 UfclO£7£i!l(£*3^-C, ^ Am^^3£^J^£fef;:||fT£n-5fO 9 i*^ 

[El 7] El 1 ^^L^gOfe^figlCjol^T, ^7^^m-§-cOYz:T'9^^ttl$n^.fe(C||^T$: 

[EJ8] mn^L-timmmm\^is^^-c. ? v^^m^o^jr^a^w^ssi-iifr^ 

[^-^-<OtaPJ] 
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